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Abstract: The design and analysis an  all composite primary mirror  for  the F E S T  ESA 
mission is presented. The results of trade studies used to arrive at the current 
configuration are also  discussed.  Composite materials are an ideal choice  for  the  FIRST 
Telescope  Primary  Mirror,  since they provide dimensional  stability,  excellent  stiffness to 
weight ratios, near zero thermal expansion,  and  manufacturing  flexibility. The selected 
configuration of the primary mirror must satisfy requirements such as surface  figure 
requirements at operating temperatures of 80K as well as stiffness  and  strength 
considerations  during  launch. 

The design developed for the primary mirror balances considerations of performance, 
producibility and cost. The analysis predictions presented in this study  demonstrate  the 
feasibility of the all composite design developed  for  the primary mirror  for  the ESA 
FIRST  mission. 

The design of the all composite primary mirror is  a sandwich construction with the  front 
and back face-sheets separated by  an egg-crate core  structure. The front  and back face- 
sheets are each comprised of six petals,  or  laminates, a feature that greatly simplifies  the 
manufacturing process. In addition, it allows for  optimizing the location of each petal, 
based upon its tested material properties, to improve  the overall performance of the 
mirror. Although the  face-sheets are discontinuous  due to the gaps  between  the  petals, 
the core  structure  is bonded to  the face-sheets in an arrangement that makes the  mirror act 
as a  monolithic  structure. Invar fittings are embedded in the  core  structure,  and  are used 
to connect  the primary mirror  to  its support structure via flexures. 
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